


Areas burned in 
southern California 
1984-2009 

Santa Barbara 

Los Angeles 

San Diego 

San 
Bernardino 



Area impacted 
by debris flows, 
Chawner, 1935 







A 1500 Kg 
mass is 

approaching 
your head at 
45.3 m/sec 

Look 
out!!!! 

When? What 
basins? How 
big? Where 
it will go? 





Southern California radar coverage at 
1 km (blue regions), and real-time rain 
gage locations (red dots). 

safety 

danger!! 

First Cut: Rainfall threshold conditions for 
flash floods and debris flows in Ventura 
County 
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Existing threshold 

Additional data from Santiago fire 

doesn’t move!!! 
Existing threshold 
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Stage-Rainfall Intensity correlation (27 events) 

Rain intensity durations (minutes) 
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Sort of good news: Of all durations examined, 10-
minute peak intensity most strongly correlated stage 





Time lag between rainfall and stage (all 27 events) 

Rain intensity durations (minutes) 
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Not so good news: Lag time between 10-minute peak intensity 
and stage = 0 minutes 



How do you warn for this fast of a response ???? 

Real-time rain gages 
upstream (?) from 
burned areas 





Station fire: 
678 basins 
0.01km2 <area> 30 km2 
 defined from 10-m DEM 
(basins >30 km2 subdivided) 

Big Tujunga Canyon 

San Gabriel Canyon 

Arroyo Seco 

Pacoima Canyon 

Devils Canyon 

La Canada  
Flintridge 

Sunland 

Fundamental concept: Identify how each 
drainage basin might respond to specific 
storm rainfall conditions 

example drainage basin 



Burned extent: Percent of basin burned at 
high and moderate severity 

Total area burned 

Soil 
properties: 

Percent clay None 

K-factor (erodibility) 
Basin 
gradients: 

Length of the longest flow 
path 

Length of the longest flow 
path 

Elevation change Elevation change 
Percent of burned basin 
with slopes greater than or 
equal to 30% 

Storm rainfall: Average storm intensity Total storm rainfall 

Storm duration 


















